Terpene compounds of Tanacetum macrophyllum as 1) essential oils, obtained by hydrodistillation (HD), 2) essential oil extracts, obtained by simultaneous hydrodistillation and extraction (SDE) and 3) volatiles, obtained by Static Headspace GC-MS analysis (HS) were processed. Monoterpenes were the most dominant (49.2%, 49.5% and 90.4%, respectively). Profiles of essential oils obtained by HD and SD were quite similar, with oxygenated monoterpenes (39.3% and 39.4%) being the most abundant. In HS volatiles oxygenated monoterpenes also dominated (57.4%). Total sesquiterpenes were abundant in HD and SDE volatiles (38.2% and 39.2%, resp.), where sesquiterpene hydrocarbons were prevalent (27.3% and 28.7%, resp.). Germacrene D was dominant in HD and SDE oils (22.0% and 23.3%, resp.) and 1,8-cineole in HS volatiles (34.3%). To our knowledge, this is the first use of Headspace technique on T. macrophyllum. Furthermore, this is the first comparison of different techniques of volatile extraction in T. macrophyllum.
Large-leafed tancy (Tanacetum macrophyllum (Waldst. et Kit.) Sch. Bip. belongs to family Asteraceae. It is morphologically similar with Achillea grandifolia [1] which could make some risks in folk medicine. It shows antimicrobial, anticoagulant and antifibrinolytic activities ( [2] and refs. cited therein). Comparing different techniques of obtaining essential oils, extracts and volatiles in plant species were used very often [3] [4] [5] [6] , etc. HS-GC/MS method is considered to be useful for fast chemical screening of volatiles in foods and plants [4] . The aims of this work are to investigate chemical composition of T. macrophyllum wild-growing on high elevation in south-west Serbia as well as to compare the effects of different techniques on composition and profiles of its volatile compounds. To our knowledge, this is the first use of Headspace technique on T. macrophyllum.
Terpene compounds of Tanacetum macrophyllum 1) essential oils, obtained by hydrodistillation (HD), 2) extracts, obtained by simultaneous hydrodistillation and extraction (SDE) and 3) aroma volatiles, obtained by Headspace GC-MS analysis (HS) were summarized in Table 1 . A total number of 58, 55, and 31 compounds out of 82, 71, and 40 of T. macrophyllum were identified by HD, SDE and HS, resp., comprising 62 identified out of 91 detected compounds (Table 1) . Sesquiterpene hydrocarbon, germacrene D, was the most abundant compound in HD and SDE oils ( Figure 1) . Two oxygenated monoterpenes, camphor and 1.8 cineole, and one oxygenated sesquiterpene, caryophyllene oxide, were also abundant regardless of the extraction technique. Only in HS volatiles, one monoterpene hydrocarbon, sabinene, was one of dominant terpenes. Dominant terpenes of HD ess.oil of T. macrophyllum had following profile: germacrene D >> camphor = 1.8 cineole >> camphene = caryophyllene oxide. (the following symbols are used to denote differences in content: 0.1-1.0% (=); 1.1-5.0% (>); 5.1-15.0% (>>); more than 15.1% (>>>), after [7] . Together with additional twenty three compounds they presented higher amount of total monoterpenes (49.2%) (especially oxygenated ones: 39.3%) than total sesquiterpenes (38.2%) ( Tables 1, 2 ). SDE extract of T. macrophyllum had identical profile of main compounds and approximately the same content. These compounds plus twenty six additional ones presented higher amount of total monoterpenes (49.5%) (especially oxygenated: 39.4%) than total sesquiterpenes (39.2%). HD and SDE terpene profiles of T. macrophyllum were nearly identical in contents of almost all compounds, but tricosane was found only in HD ess. oil, while SDE extract had twice more cis-spiroether.
Profile of main terpene compounds of HS volatiles of T. macrophyllum was: 1,8-cineole >>> camphene > camphor > > sabinene = borneol. This profile as well as overall terpene profile was extremely rich in monoterpenes (Table 1) (Figure 1 ), owing to 2-6 times more abundant tricyclene, -thujene,-pinene, etc., which leaded to strong domination of total monoterpenes (90.4%) over total sesquiterpenes (6.2%) ( Table 2) , especially higher oxygenated monoterpenes over monoterpene hydrocarbons (57.9% and 26.9%, respectively). Three compounds were found only in HS volatiles.
To the best of our knowledge, until now, ca. 124 compounds of T. macrophyllum essential oil, obtained by hydrodistillation, were identified in Serbia ( [1, 8] and presented results). Large-leafed tancy from SW Serbia, with dominant germacrene D ( -cadinene (south Serbia, Mt. Šara, [8] ) strongly dominated. They are quite different from tancies from Turkey with dominant -eudesmol [9, 10] and -eudesmol+copaborneol [11] . These populations are richer in some oxygenated sesquiterpenes (especially in eudesmanes and E-sesquilavandulol) and oxygenated monoterpenes: -thujone, bornyl acetate and cis-chrysanthenol.
Large-leafed tancy with dominant p-methyl benzyl alcochol [12] and abundant -cadinene, differs from listed terpene profiles. 
Experimental
Plant material: Fresh herbs were collected in September 2015 from South-West Serbia, Mt. Zlatar, Gradina locality near the village Pravoševo (43°22'53", 19°45'52", elevation: 1320-1427 m). Natural habitats of this species was described earlier [14] .
Extraction and isolation:
Three different methods of essential oil extraction from air dried above-ground parts of plants were used: 1) Hydrodistillation via Clevenger apparatus, 2) Simultaneous distillation and extraction with dichloromethane via Likens- 
GC-FID and GC/MS analyses:
GC-FID and GC/MS analyses were carried out with an Agilent 7890A apparatus equipped with an 5975C MSD, FID, and a HP-5MSI fused-silica cap. col. 30 m  0.25 mm  0.25 μm). For HS analyses 2000 μL of generated vapor was drawn out from the vial and injected directly into the gas chromatograph using a heated gas-tight syringe (105°C). The oven temp. was programmed linearly rising from 60 to 315 °C for 15 min; injector: 250°C; FID detect.: 300°C; carrier gas, He (1.0 mL/min at 210°C), injection vol. 1 μL (for CL and LN) or 2 mL (for HS), split ratio, 10:1. EI-MS (70 eV), m/z range 40-550.
Compound identification:
Identification of all compounds in analyses was match by comparison of their linear retention indices (relative to C8-C36 n-alkanes on the HP-5MSI column) and MS spectra with those of authentic standards from NIST11 and homemade MS library data bases.
